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New routing alternative for proximal anterior
tibial artery bypass in patients with Buerger disease
Taeseung Lee, MD, PhD, Hwan Do Ra, MD, Yang Jin Park, MD, Hyung Sub Park, MD, and
Sang Joon Kim, MD, PhD, Seoul, Korea
Femoral-anterior tibial artery bypasses with autogenous grafts are difficult to perform when sufficiently long saphenous
veins are not available. We performed 12 bypasses on patients with Buerger disease during a 20-year period using a new
intermuscular tunneling technique. The graft is passed from the thigh between the muscle compartments without
penetrating the muscle fibers, providing an anatomically superior and shorter path. The primary patency rates were 75%
at 5 years and 65% at 10 years. We believe that our tunneling technique is safe and durable and might be a viable
alternative for proximal femoral-anterior tibial artery bypass in selected patients. ( J Vasc Surg 2011;54:1839-41.)
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aThe anterior tibial artery (ATA) is considered a good
target for distal revascularization because it is readily acces-
sible and provides direct perfusion to the distal foot.1,2 We
developed a new intermuscular tunneling route for bypass
to the proximal ATA in patients with limited autogenous
conduit. The technique is particularly applicable in selected
patients with Buerger disease who have a patent segment of
proximal ATA and a normal superficial femoral artery
(SFA), but with a limited length of saphenous vein available
due to recurrent thrombophlebitis.
TECHNIQUE
Preoperative angiographies were performed in all pa-
tients and were carefully reviewed to select the appropriate
ATA (outflow) and SFA (inflow) sites. Most Buerger dis-
ease patients had patent distal SFAs, but in some cases, the
mid-SFA was chosen due to stenosis. Preoperative vein
mapping under ultrasound guidance was done to select the
appropriate vein segment for grafting. A small incision was
made in the lower leg, and the ATA was exposed. The
adequacy of the ATA was evaluated once more intraopera-
tively.
After a longitudinal incision on the medial aspect of the
thigh, a sufficient length of great saphenous vein was har-
vested, excluding thrombophlebitic segments. The inflow
segment was exposed, and blunt dissection through the
muscle compartments was done meticulously with the help
of the fingers because the use of instruments could inadver-
tently penetrate the muscle fibers. An anatomic tunnel was
made in the thigh using a tunneler, starting from themedial
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doi:10.1016/j.jvs.2011.06.111ide of the thigh entering the adductor hiatus, passing
etween the adductor magnus tendon and the semimem-
ranosus at the popliteal level, coming out laterally be-
ween the vastus lateralis and biceps femoris, and continu-
ng down the subcutaneous layer over the fibular head to
each the proximal ATA site (Figs 1 and 2). During this
rocedure, a third incision was made on the lateral side of
he thigh, and the tunneling was done in two steps. Care
as taken not to damage the neurovascular bundle. Fortu-
ately, the blunt end of the tunneler and the anatomic
ig 1. Anatomic illustration of the right leg shows the tunneling
oute from the distal superficial femoral artery to the proximal
nterior tibial artery.lane taken allows for the tunnel to be made without
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December 20111840 Lee et alhaving to exert excessive force, therefore avoiding any
injuries.
CLINICAL EXPERIENCE
From January 1986 to December 2005, we used our
intermuscular technique to perform femoral-ATA bypasses
in 12 men with Buerger disease. Patients were a mean age
of 49 years (range, 27-66 years). The diagnosis of Buerger
disease was made using the criteria proposed by Shionoya3:
(1) smoking history, (2) age of onset 50 years, (3) in-
frapopliteal arterial occlusions, (4) upper limb involvement
or phlebitis migrans, and (5) absence of atherosclerotic risk
factors other than smoking. All patients were active smok-
ers at the time of surgery, and despite educating the patients
about the importance of smoking cessation, about half
of the patients resumed smoking sometime during the
follow-up period. All patients routinely received aspirin
after the operation.
The inflow site was at the distal SFA in 10 patients and
at the mid-SFA in 2. The conduits used for the bypasses
consisted of eight nonreversed translocated saphenous
veins, three reversed saphenous veins, and one prosthetic
polytetrafluoroethylene (PTFE) graft. Graft surveillance
Fig 2. Computed tomography angiography in a 28-
reconstruction shows left superficial femoral-anterior tib
through intermuscular space of distal thigh without comwas performed every 6 months postoperatively by direct salpation of the pulse on the graft over the fibular head or
y duplex scan.
There were no graft failures, morbidities, or deaths
30 days of the operation. Three autogenous saphenous
ein bypasses and one PTFE graft failed during the
ollow-up period. One saphenous vein bypass occluded
fter 3 years, and thrombectomy was performed. Another
aphenous bypass occluded after 8 years, but the patient
as lost to follow-up after the diagnosis was made. The
rosthetic graft bypass occluded 3 months after the opera-
ion, for which thrombectomy was performed, but reoc-
luded 3 years after thrombectomy. The mean follow-up
eriod was 83.5 months (range, 3-192 months). The cu-
ulative primary patency rate was 75% at 5 years and 65% at
0 years.
ISCUSSION
Many vascular surgeons have performed femoro-ATA
ypasses using the interosseous, pretibial, or anterolateral
pproach.2 The potential disadvantages of these methods
re mainly technical issues such as deep wound complica-
ions, entrapment, kinking, and prolonged external com-
ression. Other authors have developed new techniques
ld man with Buerger disease. A, Three-dimensional
ypass at 78 months. B, Bypass graft is shown running
ion.year-o
ial buch as transtibial,4 medial popliteal extension,5 and lateral
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vascular surgeons.
At our institution, we performed femoro-ATA bypasses
during the study period using our alternative technique on
patients with Buerger disease. Most patients had no signif-
icant lesions in the SFA, and the distal SFA was used as
inflow site for the anastomosis. However, these patients
had very short segments of autogenous saphenous vein
available because of migrating thrombophlebitis, a key
feature of Buerger disease. Our technique has the advan-
tage of providing a shorter route for the bypass graft,
without having to opt for prosthetic or composite grafts,
which are well known to have lower patency rates compared
with autogenous veins. Therefore, this technique would be
ideal in patients with Buerger disease and could also be
applied to other patients with limited autogenous conduit
who require a bypass of the proximal ATA. Indeed, our
experience with patients with arteriosclerosis obliterans also
showed similar patency rates (data not shown), suggesting
that this technique could be used in carefully selected
patients.
Another advantage of our intermuscular routing tech-
nique is easy surveillance. The graft courses a superficial
route near the fibula head, and the pulse can be easily
palpated. Therefore, physicians as well as the patients them-
selves can easily monitor the patency of their graft, allowing
for early detection and intervention in case of occlusion.
The two main concerns at the time of performing our
technique were graft compression when sitting and neuro-
vascular bundle injury during the tunneling procedure. Sowever, we did not observe any nerve injuries or graft
cclusion due to external compression in the postoperative
eriod. Although our study numbers were small, our fol-
ow-up period was long enough to alleviate concerns re-
arding graft occlusion.
ONCLUSIONS
Our new femoro-ATA bypass route seems to be a
urable technique for patients with Buerger disease, with
he advantage of short vein use and easy graft monitoring.
e believe that the applicability of this procedure is not
xclusive to Buerger disease and can be extended to other
atients with similar conditions.
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